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Summary.-Although the population lives in a higher latitude, the incidence of and
death rate from skin cancer is approximately the same in Sweden as it is in England
and Wales. The proportion of malignant melanoma is higher in the Swedish
deaths and the death rate from malignant melanoma is higher in Sweden than in
England and Wales.
The ratios of male to female cases and deaths from malignant melanoma are
higher in Sweden than in England and Wales.
These differences do not appear likely to be due to differences in the statistical or
medical care systems, and suggest important genetic and occupational effects.
Total skin cancer rates and rates summarizing all ages may be poor indicators
of the real variations between populations in the epidemiology of malignant skin
tumours.
IN white people the 3 common varieties
of malignant skin tumours squamous
cell and basal cell carcinomata and malig-
nant melanomata are associated with
exposure to sunlight (Clemmesen, 1965;
Gellin et al., 1965; Gellin et al., 1969).
There is a broad relationship between
their incidence and the latitude of resi-
dence (Segi et al., 1969; Lancaster, 1956).
There are exceptions to this generaliza-
tion about latitude, and 2 typesofexplana-
tions have been offered. One is in terms
of the quality of statistical data-
suggesting that a high latitude population
with high rates has better reporting than
a comparable low latitude with low-rate
population (Lancaster, 1956). The other
is in biological terms. People with pale
skins have an increased risk of developing
each of the 3 principal types of skin
neoplasia (Gellin et al., 1965; Gellin et al.,
1969; Silverstone et al., 1970). There is
evidence that people, for example, of
Irish origin, from comparatively high
latitudes have disproportionately high
rates of skin cancer both in their own1
country (Urbach et al., 1971) and among
their descendants when they migrate to
Australia or the United States (McGovern
et al., 1971; Urbach et al., 1971). Hence
variations in population sensitivity have
an effect independent of latitude and pro-
duce high skin cancer rates in some
populations living far from the Equator.
The latter kind of explanation has
implications both for practical preventive
medicine and for the understanding of
carcinogenesis in man.
Sweden and England and Wales are
both industrialized countries with high
standards of living and well-developed
medical and statistical services. The
Swedish rates for malignant melanoma
are higher than those for England and
Wales (G.R.O., 1970; Ringertz, 1970),
although the Swedish population lives
further from the Equator than the
British (Fig. 1). The males in both
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FIG. 1.-Latitudinal distribution of urban population of England and Wales and Sweden, 1965.
populations are mainly occupied in manu-
facturing (41% inBritain, 37% in Sweden),
but in Britain only 3% of the males are
engaged in agriculture and fishing, and
10% in construction, compared with 14%
and 14% in Sweden. Thus proportion-
ately about twice as many Swedish as
British males are probably engaged in
outdoor work (Central Office of Statistics
(GB) 1967; National Bureau of Statistics
(Sw) 1968). Although we know of no
comparative studies of the populations,
Swedish people are allegedly less pig-
mented than British. We have therefore
undertaken a study of the published data
on the incidence and mortality of malig-
nant melanoma and other skin cancers in
the 2 countries.
DATA
ForEngland andWalesthe numbers of
new cases of malignant melanoma and
other skin cancer reported under the
National Cancer Registration Scheme
for England and Wales for the years
1962-67 have been published (Lee and
Yongchaiyudha, 1971; G.R.O. Series).*
The appropriate population estimates are
also available from these sources.
For Sweden the age specific incidence
rates for malignant melanoma and other
skin cancer from the Swedish Tumour
Registry for 1956-61 and 1962-65 are
published in the UICC compendiums
(Doll et al., 1966; Ringertz, 1970). These
exclude basal cell carcinomata, which are
included in the British data. We have
* Data revised following corrections in Registrar General's Statistical Review for the year 1968.
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no means of presently further classifying
the British cases. Number of deaths
from all types of skin cancer for 1955-65,
and the appropriate population estimates
are given by WHO (1970). We have
inferred the numbers of cases from the
incidence rate data where necessary.
OBSERVATIONS
The reported incidence of malignant
skin tumours of all types is higher in
England and Wales than in Sweden
(Table I). How much of this excess is
TABLE I.-Age Adjusted* Incidence Rates
per Million per Year for Malignant
Melanoma, Other Skin Cancer, Total
Skin Cancer for England and Wales
1962-67 and Sweden 1962-65 by Sex,
and Percentage of Malignant Melanoma
England
and
Wales Sweden
Malignant melanoma
Male . . 14*3 . 39.4
Female . . 24.0 . 42*3
()thAr sikin eane.Ar
Male
Female
Total skin cancer
Male
Female
Malignant melanoma a,
of total skin cancer
Male
Female
Basal cell carcinon
the data from Englar
included in the Swedisl
* Rates for both
adjusted to the same
population distributior
rate is based on are su
599 Swedish cases of
differences between thE
crude data.
due to the lack of
carcinomata is
rates from malign
rather similar in th
TABLE II.-Age Adjusted* Death Rates
per Million per Year for Malignant
Melanoma, Other Skin Cancer, Total
Skin Cancer for England and Wales
1962-67 and Sweden 1962-65 by Sex
and Percentage of Malignant Melanoma
England
and
Wales Sweden
Malignant melanoma
Male . . 9.2 . 19.2
Female . . . 1Od 1441
Other skin cancer
Male
Female
Total skin cancer
Male
Female
Malignant melanoma as %
of total skin cancer
Male
Female
13 3
7 1
6*2
4*0
22 5 . 25-3
17-2 . 15-1
40.9% . 75.9%
5857% . 77.9%
* Rates for both sexes and both countries
adjusted to the same UICC standard European
population distribution. The numbers that each
rate is based on are substantial, the smallest being
71 Swedish deaths from other skin cancer. The
differences between the countries are similar in the
crude data.
376 0 . 896 The incidence and death rates for malig- 224-3 414 nant melanoma are higher in Sweden than
in England and Wales. The incidence
24894
3 8317 and death rates for other skin cancer are
% lower. The lack of registration of basal
cell carcinomata in Sweden contributes 3.7% 30.5% to the low reported incidence of other 9.7% 50.5% skin cancer; this cannot account for the nata have been included in low Swedish death rates from other skin
nd and Wales, but are not
h data-see text. cancer. Few, if any, deaths from basal
cell carcinoma will have occurred, and if
xUIC standard European they did they would have been included
a. The numbers that each in the Swedish mortality statistics follow- ibstantial, the smallest being ing the International Statistical Classifi-
malignant melanoma The cation (WHO, 1957). The proportion of
skin cancer cases and deaths reported as
malignant melanoma is thus higher in
reporting of basal cell Sweden than in England and Wales
unknown.* Mortality (Tables I and II). The ratio of deaths
lant skin tumours are to cases reported from each country in
Le 2 countries (Table II). the same period oftime islower inEngland
* In the only population-based series we know of giving the proportions of squamous cell, basal cell
carcinomata, and malignant melanomata(Lynch et al., 1970) derived from Minnesota, the proportions were
in males 78% basal cell and in females 85%. Scaling up the " other skin cancer " rates reported from
Sweden by these factors gives incidence estimates for " other skin cancer " including basal cell carcinoma
approximately equal to those reported from Britain.
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FIG. 2.-Death rates by sex and age for malignant melanoma, other skin cancer, and total skin cancer.
England andWales 1962-67 and Sweden 1962-65. (a)Malignant melanoma. (b) other skin cancer.
(c) Total malignant tumours of skin.
and Wales than in Sweden (Table III);
this iswholly dueto the other skin cancers.
The ratio for malignant melanoma is
TABLE III.-Deaths as a Percentage of
Cases*
Malignant melanoma
Male
Female
Other skin cancer
Male
Female
Total skin cancer
Male
Female
15 25 35 45 55 65 75 +
AGE IN YEARS
England
and
Wales
64*4
42-2
Sweden
48-6
33.4
3.5 . 6 9
3.2 . 9.7
5 8 . 19.6
6 9 . 21*6
* Adjusted rates were used for the calculation.
FIG. 3.-Ratios of male to female death rates from
total malignant tumours of skin by age, England
and Wales 1962-67 and Sweden 1962-65. The
adjusted male to female ratio for all ages is 1-31 for
England and Wales and 1-40 for Sweden. With
the null hypothesis that the numbers of Swedish
males and females have the same relationship as
those for England and Wales, x2 = 34x29, D.F. 6,
P < 0x0005.
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FIG. 4.-Ratios of male to female incidence rates of, and death rates from malignant melanoma by
age. England and Wales 1962-67 and Sweden 1962-65. (a) Incidence rates. (b) Death rates.
The adjusted male to female ratio for all ages for melanoma cases is 0-60 for England and Wales and
093 for Sweden. For mortality the ratios are 0-91 and 1-36. As for the analyses in Fig. 3, for
the incidence data x2 = 164X22, D.F. 6, P < 00005 for the mortality data x2 = 52X54, D.F.6,
P < 0.0005.
lower in Sweden than in England and
Wales. Females with malignant mel-
anoma have been repeatedly shown to
have a better prognosis than males (Lee
and Yongchaiyudha, 1971; Heise and
Krementz, 1961), and in these data for
both countries the ratios for females are
lower than for males.
The mean age and distribution by age
group ofmalignant melanomata and other
skin cancers are similar in both countries,
the melanoma patients being on average
much younger than the other skin cancers.
This is found in both the incidence and
mortality data (Table IV), and is apparent
in spite ofthe great difference between the
2 countries in the incidence and mortality
rates for the 2 groups of skin cancers.
Fig. 2 shows the death rates by age and
sex for each country.
The ratios of male to female mortality
rates for the total population are similar
in Britain and Sweden (Fig. 3), but this
is due to a greater excess of males in the
adults aged 25-64 in Sweden and a
deficiency in youth and old age. The
effect in total skin cancer is due to the
Swedish male preponderance in malignant
melanoma (shown for both incidence and
mortality in Fig. 4).
DISCUSSION
Two white populations* with high
standards of living and located within a
* The immigration of black and brown people to Britain since World War II has not been on a
sufficient scale to invalidate this generalization (G.R.O., 1970).
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TABLE IV.-Death Rates per Million per ces in the production and collection of the
Year and Mean Ages ofFatal Malignant data may have played in the generation
Melanoma, Fatal Other Skin Tumours, of the observed patterns.
and Total Fatal Skin Tumours: England All the comparisons are between
and Wales 1962-67 and Sweden 1962-65 rates, the denominators of which are
England derived from the official censuses and
and intercensal estimates of the 2 countries.
Malignant melanoma Wales Sweden Both countries have distinguished tradi-
MIale tions in this field, and estimates of the
Death rate. 92 192 populations at risk by age and sex can be MIean age at death . 560 57 2 taken as reliable. The counts of cases of
Deathrate. 10-1 14 1 malignant skin tumours are based in each
Mtean age at death . 543 56 9 country on the operations of systems of
Other skin tumours health care available to the total popula-
Deat,h rate. 133 62 tion. There is no evidence in either Mean age at death . 723 73 -6 country that substantial numbers of
Female cases are treated outside the system
Death rate. 7- 1 4 and not registered, or that substantial Mlean age at death 705 725 8 numbers ofpatients are not treated at all.
* Both the iates and the mean ages at death The absence ofbasal cell carcinomata from
have been adjusted to the age distribution of the the Swedish count has been commented
same standard European population. teSelhcuthsbe omne upon. There is no reason to suppose that
substantial numbers of deaths due to
few degrees of latitude of each other skin cancer are ascribed to something
might be expected to have a sinilar else, or that deaths due to other causes are
experience of skin cancer. The incidence certified as skin cancer in either country.
and mortality experience of malignant It is possible that there are differences
melanoma in Sweden suggest that the between British and Swedish physicians
disease has in fact a similar age distribu- in the separation ofmalignantmelanomata
tion to that found in England and from other skin cancers, and comparative
Wales, but has a rather better prognosis, studies between the 2 countries would be
and has a higher incidence throughout needed to determine this. In these
life than in England and Wales. The analyses we have relatedthefindings about
sex distribution in Sweden iS different from malignant melanoma to those for total
that found in England and Wales skin cancer to control this possible effect.
Instead of afemale excess of incidence and Thus, the death rate from malignant
mortality, as found in Britain and melanoma in Sweden is high in young
apparently associatedwithrecentfashions adults, as is the total death rate from
of dress (Lee and Yongehaiyudha, 1971), skin cancer (Fig. 2(a) and (c), so diagnostic
while there was a female excess incidence differences within skin cancer could not
in Sweden, there was a male excess have produced it. Similarly, the high
mortality. male/female ratio of deaths in Sweden
Statistical differenc8 .from malignant melanoma (Fig. 4) is also Statistical differences found in the total skin cancer mortality
These analyses rest upon international (Fig. 3).
comparisons, and use statistics compiled
under different systems from the reports Biological differences
of physicians trained in different medical From a comparison of incidence and
schools and working under different mortality rates, the Swedish melanoma
systems of medical care. Hence, it is prognosis appears to be better than the
important to consider what part differen- British (Table III). There seems no reason
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to ascribe this to differences in the quality
of patient care, but it may represent
variations in the site or pathological type
of the melanomata. Melanomata of the
extremities have a better prognosis than
those of the trunk (End Results, 1968;
Bodenham, 1968), and melanomata of
exposed sites tend towards the more
benign pathological types (Clark et al.,
1969). A study of the site distributions
of the melanomata in the 2 countries
might resolve this difference.
The intensity of solar radiation is less
in the area inhabited by the Swedish
population than in the British, even if
account is taken for the concentration of
the Swedish population in the southern
part of their country (Fig. 1). An
explanation for high melanoma rates
should therefore be sought in the differen-
cesbetween British and Swedishbehaviour
or in the gene pools. The high incidence
of melanoma found in the Irish (Urbach
et al., 1971; McGovern et al., 1971) is
thus also found in the Swedes, and is
therefore likely to be a general feature of
peoples from the northern fringes of
Europe, rather than a specific problem
of Celtic people. The mortality from
other skin cancers effectively squamous
cell carcinomata is not increased in
Sweden compared with England and
Wales (Table II, Fig. 2(b)). If this is a
valid observation, it suggests a separation
in the aetiology of neoplastic change in
squamous cells and melanocytes. The
well known difference in age distributions
between patients with squamous cell
carcinomata and melanomata suggests
that such differences do exist. In con-
trast, the similarity between the age
distributions of the melanoma cases and
deaths in Sweden and England and Wales
(Table V) suggests that variations in
aetiological factors and in total incidence
do not influence greatly the kinetics of the
neoplastic development. This has been
noted in populations with greater differen-
ces in latitude (Lee and Merrill, 1970)
and suggests that cumulation of years of
exposure is not of great importance.
Behavioural differences
In Britain, the incidence and mortality
of malignant melanoma are higher in
females than in males, and this has been
ascribed to the greater exposure of the
female limbs in ordinary dress (Lee and
Yongchaiyudha, 1971). It would have
been expected therefore that the Swedish
experience would have been similar.
As excess male mortality is most obviously
related to behaviour apart from the
sex-chromosomes the gene pool is similarly
distributed amongthe sexes. There seems
TABLE V.-Malignant Melanoma: Total
Cases, Incidence Rates 1959-65, Deaths,
and Death Rates 1955-65 by Sex for
Sweden, Ages 15-24, 25-34 and Ratios of
Male to Female Rates
Ages
1959-65
Male
15-24 25-34
Cases Rates Ratio Cases Rates Ratio
27 6-79
Female 49 12- 81
75 23- 35
0 53
93 29- 57
0 79
Deaths Rates Ratio Deaths Rates Ratio
1955-65
Male 8 1-38
Female 11 1-96
0 70
47 9 04
28 5 - 49
1-65
little differences in the leisure time
behaviour of the sexes that could account
for this male excess tumour incidence,
and occupational exposure to sunlight
is the obvious source of the sex difference.
This suggestion is reinforced by the lack
of male excess in the 15-24-year-old
Swedes which is found in the Swedish
data for longer periods of time (Table V).
Apparently an occupational carcinogenic
process takes some years and only starts
after leaving school. However, the female
excess melanoma rate for the lower limb
in the English data is apparent from the
15-19-year-old age group (Lee and
Yongchaiyudha, 1971). Urban-rural dif-
ferences in the incidence of malignant
melanoma are inconsistent (G.R.O., 1970,
Clemmensen, 1965, Doll et al., 1970),
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and may be poor indicators of actual
occupational distributions and of exposure
(Anchev et al., 1966). Information about
the distribution of malignant melanoma
by anatomical site and occupation is
greatly needed.
We are most grateful to our colleague
Mr G. R. Petersen for the map reproduced
as Fig. 1 and for help with the socio-
economic data. Studies such as these
are only possible because of the work of
the national offices of vital statistics,
and of the immense labours of the
World Health Organization and the Union
Internationale contre le Cancer in the
preparation of their compendiums of
statistics.
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